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CLAIMS 



rciaimU Are the method of compound-izing a spherical silica particle with organic polymer, and obtaining a 
^und^ P 3e, and this'compound-ized process in dispersion liquid which <*»*"^<^ S ^ 
S at least oSe polysiloxane radical per molecule - having - and the ins.de of sa,d ^^T^^L* 
particie « « v 7 hvdro aen atom -) radical;Rl by which it is at least one sort of radicals chosen 

tlZwl oZ S £ c'y. X -d SaM group andacyl group may be replaced a case where more than 
on ^ fa * mDe - two ormore Rl You may differ mutually. A manufacture method of a compound ^sihca 
JSe characterized by what is been the process which compound-izes said spherical silica particle by hydrolyzed 
and condensing organic polymer (P) to contain. j- „ «„ ,.i aim i 

rriaim 21 A compound silica particle obtained by manufacture method according to claim 1. 
[Claim 3] A compound silica particle dispersing element which a compound silica particle according to claim 2 

[Claim 5] A mat agent which comes to contain a compound silica particle according to claim 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



The technical field to which invention belongs] This invention relates to a compound ^ca P«ticle usdfc^ 
filter uSd for a film a molding material, a coating, fiber, sensitive material, etc., a mat agent a surface treatment 
StTsofid nfafa£ etc., itf manufacture method and a dispersing element, and amelioration of the use of a 



plastic film etc 
[0002] 



Description of the Prior Art] Before, various non-subtlety particles are used as a mat agent aiming at the ant. 
bfoS Sure mint to the lipping agent of various plastic films, sensitive material, vanous plastic films, etc. In 
Sse use TtceSso effect^ thtt the touch area of a non-subtlety particle and the contact surface where a non- 
SeW pS contacts is small, as for the configuration of a non-subtlety part.de, it is desirable mat t s 
sp£2 however, the non-subtlety particle was difficult for generally compatibility with the £*>f«n which 
cons tutes a plastic film, and the binder resin used for making a mat agent fix fixing a non-subtlety particle low by 

Thinker resin ("matrix resin and binder resin" "being called matrix resin etc." hereafter). 
FurtheCore, te touch area with matrix resin etc. became it small that the configuration was spherical, and there 

Ld method shown below is proposed. For example, compound-izing the silica particle whose particle diameter is 5- 
^SmZriBc^poU^ is indicated by JP.3-271 1 14,A. Tsubokawa and others did the radical 
poCeSn of these radicals, or made the silyl radical content polymer coupling agent react to said silica particle 
SftSucfa ^ a poUri-tfon nature functional group and a polymerization initiation radical into the srtica 
Particle front face whose particle diameter obtained by the gaseous-phase method - ^nirfnm. £ d " ha | 
reported carrying out the graft of the organic polymer to the front face of a silica particle ( front face the 28th 
vdume Z7Zs6-29Z± page, 1990). It is indicated by JP,5-1 15772,A that particle dieter performs an 
Sn ^lymerizltion after introducing a polymerization nature functional group into the front face of the silica 
pSe obteinea by the gaseous-phase method which is dozens of nm, and graft-.zes the front face of a s,l ca 
Scle oy polymer Aftfr processing beforehand the colloidal silica front face whose particle diameter is 10- 
SI by theToupling agent, the method of compound-izing by acid radical content polymer is indicated by JP,4- 
18092? A Moreover, Yoshinaga and others has reported the example which compound-izes a mono d.spers.on 



silica particle by alkoxy silyl radical content polymer (the "Society of Fiber Science and Technology, Japan" the 
49th volume, No. 3, the 130-1 36th page, 1993). 

Kllrnfs) to be Solved by the Invention] When this invention persons retest the above-mentioned official report or 
die compound-ized method given in reference, by these compound-ized methods Since it is ,nd,spensable to perform 
desiccation processing after compound-izing as for all, and it is difficult to control desiccate processing conditions 
to accuracy when performing desiccation processing, The condensation of a compound particle and the bridge 
formation between the compound particles by organic polymer arose, variation was seen by the particle diameter ot 
a compound particle etc., and it turned out that repeatability is low. 

r00051 Then, the technical problem of this invention is offering the compound silica particle which has the 
compatibility which was excellent to matrix resin etc., and does not have variation in physical properties, and the 
method of manufacturing this compound silica particle easily. Another technical problem of this invention is 
offering the compound silica particle dispersing element which is excellent m handling nature. 
[0006] Still more nearly another technical problem of this invention is offering the plastic film which there are no 
omiss on of a compound silica particle, has sufficient slipping nature, and was excellent in abrasion resistances 11 
more nearly another technical problem of this invention is offering the mat agent which gives the outstanding anti 
blocking nature and does not drop out easily. 

[E for Solving the Problem] Since this invention persons did not need to perform a desiccation process when a 
silica particle was compound-ized by specific organic polymer, as a result of inquiring wholeheartedly, in order to 
solve the above-mentioned technical problem, they acquired knowledge that a compound silica particle could be 
manufactured without producing condensation and bridge formation, and reached this invention 
[0008] Namely, a manufacture method of a compound silica particle of this invention Are the method of compound- 
Ling a spherical silica particle with organic polymer, and obtaining a compound silica particle, and this compound- 
ized process in dispersion liquid which distributed said spherical silica particle at kast one polysi oxane radical per 
molecule - having - and the inside of said polysiloxane radical - at least one Si-ORl radical (Rl - a hydrogen 
atom -) radical;Rl by which it is at least one sort of radicals chosen from an alkyl group and an acyl group and said 
alkyl group and acyl group may be replaced a case where more than one are in 1 molecule - two or more Rl You 
may differ mutually. By hydrolyzing and condensing organic polymer (P) to contain, it ,s charactenzed by what is 
been the process which compound-izes said spherical silica particle. 

r00091 A compound silica particle of this invention is a compound silica particle obtained by above-mentioned 
manufacture method. A compound silica particle dispersing element of this invention is a dispersing element which 
the above-mentioned compound silica particle comes to distribute in dispersion liquid. A plastic film of this 
invention is a film which the above-mentioned compound silica particle comes to distribute m matrix resin. 
[0010] A mat agent of this invention comes to contain the above-mentioned compound silica particle. 
[0011] 

rA™omtou?d snSpS^d its manufacture method] It is characterized by for the manufacture method of the 
compound silica particle of this invention being a method of compound-izing a spherical silica particle with orgamc 
polymer, and obtaining a compound silica particle, and this compound-ized process being a process which 
compound-izes said spherical silica particle by hydrolyzing and condensing organic polymer (P) m the dispersion 
liquid which distributed said spherical silica particle. u • i 

[00121 About the spherical silica particle used by this invention, if the configuration is spherical, it will not be 
limited especially. The thing as used in the field of this invention which means a near configuration as spherical 
spherically [ the shape of a true ball, an egg, etc. ], for example, has the aspect ratio (ratio , of the dia ™ter £ the 
shortest of a particle and the diameter of the longest) of a particle within the limits of 0.5-2 is said. Since the aspect 
ratio of a particle can give the anti blocking nature which was excellent when the slipping nature of tire plastic film 
containing the compound silica particle obtained as it is 0.7-1.5 improved or the compound silica particle obtained 
was used as a mat agent, it is desirable. 

[00131 Although there is especially no limit about the particle diameter of a spherical silica particle and die thing of 
all particle diameter can be used, in a compound-ized process, from the ease of carrying out of control of a reaction 
a thing with a mean particle diameter of 5nm - 10 micrometers is 0.1-10 micrometers desirable still more preferably, 
and it is 0.3-5 micrometers most preferably. It is not limited especially about the process of a spherical silica 
particle and may be obtained by which method of scorification, a melting atomizing process, the depositing method, 
die alkoxide method, a suspension method, interfacial polymerization, the neutralization processes, etc It is 
desirable in order for many alkoxy groups to which the spherical silica particle obtained especially by the alkoxide 



method which uses a tetramethoxy silane etc. as a raw material tends to react with the below-mentioned organic 

2 Elastic S and slipping nature, may fall. Moreover, even if it uses the compound silica part.de obtamed as a 

mat agent, sufficient anti blocking nature may be unable to be given. 

[0015] Auhough the spherical silica particle may contain other inorganic oxides othe 

me wiightofme whole sphenca^ 

3t of ft. whole spherical silic, panicle of .he coolem of the organ* rad,co ' ""J. 

pS ia desirable, £ 5 o, less % of .he weigh, is more desirable, and , K 2 o, less % of .he wcgh. ,s the mos. 



L^aSe Snt gestalt of a polysiloxane radical and an organic chain is Si-C association Here there is a 
^SbCttSintgestalt maybe easily cut by hydrolysis, exchange reaction, etc. as a joint gestalt is Si-O-C 

?ST7HHs not what will be restricted especially if it dissolves in the organic solvent and water which are mentioned 
motoric chains are portions other than a polysiloxane radical in organic polymer (P) here. Since that to which 

2nd dass buM the 3m class butyl, and a pentyl radical, are mentioned, for example. As an acyl group of earbon 
nlbei 1 5 acTgroups such as an acetyl group and a propionyl radical, are mentioned, for example. The radical 
Z which i c^melrriace 1 of the hydiogen atom which the above-mentioned alkyl group and an acyl group 
££££ ^;Ss or^ with halogens, such as acyl group; chlorine, such as ^JW%*£*^ 

Rl U n^y bfmLaUy the same or you may differ. Especially, it is Rl. At least one sort chosen from a hydrogen 



manufactured efficiently easily atom , ( ^ Qne or more radicals and 

but association with an organic chain, and polya.Iox.nc i"*"*"^ 1 " more whi , e 

i, ia because the tonicity of Si atom increases more the n ° CM Z%™™^2mZlVcowm«<l silica particle 
*u -oA A fpin QPt hvdrolvsis and condensation becomes quicker and can manuiacrure a Lompuunu o , 

mcnhoned hater, and/or to derivative ata 3* ^SHcal and , aulmyS gmnp. 

S£2JSSS:: , =5! SES3SSK£S£S« ~ me oondensate, 0,0. of 

»1^.c^^ 



Staled the soheric.1 silica panicle, componnd-izarion of a spherical silica panicle is performed and a compound 
S partct i oSni Tn" dispersion «** «* s P heriMl ^fl""?' 5 ' My 5T 

acetone, Ketones such as i * mercy e y i SO propyl alcohol, n-butanol, ethylene glycol, 

szs: srrr nS, WiXi: », - *** * »„d . ^< 
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Kite the self-condensadon of organic polymer (P) is prevenred ,o dr. ^^.'^^ „ b 
L ♦ M ;c n m *n % nf the weieht the blending ratio of coal of organic polymer (P) is aesiraDie ana 11 is 

5£ ^rght'lf^ftwy fKo 50% of the weight. About the weight ratio (the organic (polymer P) / 

Ef.condL.don, and me condense,, of organic polymer (P) r»y cam, '«*^JJ** "noIX m^e f 

0 1 - 5 % of the weight most preferably 0.05 to 1 0% of the weight. „«:,. wiv 

rocmi I?oLanic polymer (P) hydrolyzes and condenses, a spherical silica particle is compound-ized efficiently 



insoluble, the blending ratio of coal of water is desirable to the whole quantity of a raw material component and 
organic polymer (P) is 15 or less % of the weight most preferably 30 or less % of the weight 50 or less % of the 

ro0341 The manufacture method of the compound silica particle of this invention is performed by hydrolyzing and 
condensing organic polymer (P) in the dispersion liquid which distributed the spherical silica particle. The reaction 
temperature is 0-100 degrees C, and is usually 0-70 degrees C preferably. Moreover, reaction time is usually 5 
minutes - 100 hours, and hydrolysis and condensation are usually performed by stirring. 
r00351 In the manufacture method of the compound silica particle of this invention, by mixing each raw material 
component, such as a spherical silica particle, organic polymer (P), an organic solvent a basic catalyst, and water, 
organic polymer (P) hydrolyzes and condenses and compound-ization of a spherical silica particle is performed. 
Although especially the method of mixing each raw material component is not limited, a spherical silica particle, 
Each raw material component, such as organic polymer (P), an organic solvent, a basic catalyst and water The 
mixture which could mix each in coincidence or sequence independently, could prepare beforehand the mixture 
which mixed some components, and could mix these mixture, and mixed some components and an independent 
component may be mixed. Especially about the water which is a component required for making organic polymer 
(P) hydrolyze and condense, after making it contain beforehand in the dispersion liquid which distributed the 
spherical silica particle, making it contain in dispersion liquid separately from organic polymer (P) or organic 
polymer (P) and including organic polymer (P) in dispersion liquid, water may be included further. Moreover, the 
by-product generated by hydrolysis and condensation, a catalyst, etc. may be removed by filtration, distillation, etc. 
[00361 After compound-izing a spherical silica particle in dispersion liquid as mentioned above, it is not necessary 
to remove water and the organic solvent which are contained in dispersion liquid, and to dry, neither condensation of 
the compound silica particle obtained nor the bridge formation between the compound si ica particles by organic 
polymer (P) arises, and physical properties, such as particle diameter of the compound silica partic e obtamed, do 
not necessarily vary in order to fix organic polymer (P) on the front face of a spherical silica particle. 
r00371 After the process of compound-king, the compound silica particle obtained by the above-mentioned 
manufacture method remains as it is, and may be used as the below-mentioned compound silica particle dispersing 
element After the process of compound-izing, the isolation process which separates a compound silica particle from 
the dispersion liquid after reacting may be established further, as an isolation process - the dispersion liquid for 
example, after manufacture (dispersing element) - a solvent with low compatibility with a compound silica particle 
- in addition, a compound silica particle is settled and the isolation process to filter, the isolation process which 
distills off the dispersion medium which decompresses and heats the dispersion liquid after manufacture (dispersing 
element), and is contained in the dispersion liquid after manufacture are mentioned. 

r00381 The compound silica particle of this invention is obtained by the above-mentioned manufacture method, and 
organic polymer is being fixed to the front face of a spherical silica particle main part through Si-O-Si association. 
Here, a spherical silica particle main part has the structure originating in a spherical silica particle, and organic 
polymer has the structure originating in the organic chain in organic polymer (P). 

[00391 Although not limited especially about the rate of organic polymer to the whole compound silica particle, it 
there are too few rates of the organic polymer in a compound silica particle when it includes a compound silica 
particle in the plastic film of this invention mentioned later, compatibility with matrix resm etc falls a particle will 
come to drop out of the front face and the interior of a plastic film, and abrasion resistance will fall. On the other 
hand, if there are too many rates of organic polymer, physical properties which are the features of a silica such ^as a 
degree of hardness and thermal resistance, will fall. For this reason, the rate of organic polymer is 2 - 30 /o of the 
weight most preferably one to 40% of the weight still more preferably 0.1 to 60% of the weight preferably to the 
whole compound silica particle. . , 

r00401 In the front face of the spherical silica particle main part in a compound silica particle, the organic radical 
and hydroxyl group originating in the spherical silica particle which is a raw material may remain, and the alkoxy 
group in the polysiloxane radical in the organic polymer (P) which is a raw material, the orgamc radical originating 
in the used organic solvent, etc. may remain on it. . . 

[Compound silica particle dispersing element] The compound silica particle dispersing element of this invention is a 
dispersing element which the above-mentioned compound silica particle comes to distribute in dispersion liquid. 
[00411 The organic solvent and water which were explained above are mentioned as a dispersion medium which 
constitutes dispersion liquid, and it is good also considering the mixture of an organic solvent and water as a 
dispersion medium. The blending ratio of coal of the compound silica particle contained m a compound silica 
particle dispersing element is 1 - 30 % of the weight most preferably 0.5 to 50% of the weight 0.1 to 60 /„ of the 
weight preferably to the whole compound silica particle dispersing element. If the blending ratio of coal of a 
compound silica particle exceeds 60 % of the weight, the viscosity of a dispersing element will become high and it 



will handling-come to be hard. .. , 

r00421 As a compound silica particle dispersing element, it sets to the manufacture method of the above-mentioned 
compound silica particle, for example. After manufacturing a compound silica particle by the thing and the above- 
mentioned manufacture method of a condition as it is, without isolating a compound silica particle, Once performing 
filtration desiccation, etc. and isolating a compound silica particle, reduced pressure, heating, etc. carry out the thing 
which is mixed with a dispersion medium and manufactured, and the compound silica particle dispersing element 
obtained by the above-mentioned manufacture method again. Distilling off the dispersion medium at the time ot 
manufacture of a compound silica particle, another dispersion medium is added and there are some which replace a 
dispersion medium and are manufactured. 

[00431 Rather than the compound silica particle in the condition that isolation was earned out, a compound silica 
particle dispersing element has dramatically little condensation, and since it can treat in the condition of having 
distributed, it has the advantage that handling nature is high. 

rPlastic film] The above-mentioned compound silica particle is the plastic film which it comes to distribute in matrix 
resin, and the plastic film of this invention contains the compound silica particle obtained by the above-mentioned 
manufacture method, and matrix resin. 

r00441 Although not limited especially about matrix resin, acrylic resin (meta), polyethylene, polypropylene, a 
Polyvinyl chloride, a polyvinylidene chloride, polyvinyl alcohol, polyester, a polycarbonate, polystyrene an 
ethylene-vinyl acetate copolymer, etc. are mentioned, and these two or more sorts may be mixed and used for 
example. Especially, since compatibility with the organic polymer in a compound silica particle becomes it high that 
they are acrylic resin (meta) and/or polyester, matrix resin is desirable. 

[00451 Although not limited especially about the blending ratio of coal of the compound silica partcle contained in 
a plastic film, it is 0.01 - 5 % of the weight most preferably 0.005 to 8% of the weight 0.001 to 10% of the weight 
preferably to the whole plastic film. Slipping nature, and hardness and anti blocking nature are no longer given to a 
plastic film as a compound silica particle is less than 0.001% of the weight of the whole plastic film. On the other 
hand, if it exceeds 10 % of the weight, in molding, a plastic film will become is hard to be obtamed, and physical 
properties, such as the appearance, and reinforcement, smooth nature, will fall. 

[0046] Although not limited especially about the method of manufacturing a plastic film, there is the manufacture 
method of next **-**, for example. ,. ... ,. ., 

** How to film-ize the constituent which mixes matrix resin and a compound silica particle and is obtamed by the 
below-mentioned casting method, and to manufacture a plastic film. 

** How to make the constituent which mixes the raw material and compound silica particle of matrix resin, and is 
obtained react, to film-ize by the below-mentioned casting method after changing matrix resm and a compound 
silica particle into the constituent mixed and obtained, and to manufacture a plastic film. 
[0047] ** How to prepare beforehand the film containing the matrix resin used as a base material, and cover the 
front face of this film with the coating agent containing a compound silica particle. 

Although not limited especially about the casting method used by the above-mentioned and the molding 
methods, such as a melting extrusion process, a ****** extrusion process, a tubular film process, a T-die method, 
the flow casting casting method, and the calender method, are mentioned, for example. Furthermore after molding, 
a drawing, vacuum evaporationo, a lamination, a priming coat, etc. may be processed, and a plastic film may be 

manufactured. , a ** 

r00481 In order to obtain the constituent of matrix resin and a compound silica particle by the above-mentioned , 
after mixing with the above-mentioned compound silica particle dispersing element and matrix resin, it is necessary 
to remove the dispersion medium in a dispersing element by distillation etc. and, and an ultrasonic distribution 
machine a homogenizer, etc. need to re-distribute a compound silica particle for isolation and the dned compound 
silica particle in matrix resin after mixing with matrix resin first. In addition, in the above-mentioned **, since the 
compound silica particle dispersing element which made the raw material of matrix resm distribute a compound 
silica particle is used, the clearance of a dispersion medium performed by the above-mentioned and the process 
which a compound silica particle re-distributes can be skipped. 

[0049] The method of covering with the coating agent of the above-mentioned ** is the method of casting the matrix 
resin used as a base material, and processing a drawing, vacuum evaporationo, a lamination, a priming coat, etc 
suitably, preparing a film, and covering the front face of this film with the coating agent containing a compound 
silica particle. In addition, a drawing, vacuum evaporationo, a lamination, etc. may be processed after a coat by the 

coating agent. ,, 
[00501 A coating agent contains an organic binder including a compound silica particle as an indispensable 
component. As an organic binder, if it has coat organization potency by itself Although not limited especially, the 
organic chain in a compound silica particle and the thing to dissolve are desirable. For example Polyolefines, such as 



acrylic resin, polystyrene, polyvinyl acetate, polyethylene, and polypropylene, (Meta) Polyester, such as a polyvinyl 
chloride, a polyvinylidene chloride, and polyethylene terephthalate, And the resin which denaturalized in part by 
functional groups, such as these copolymers, and an amino group, an epoxy group, hydroxyl a carboxyl group, is 
meSoned, and these two or more sorts may be mixed and used. Especially, compatibility with the organic polymer 
in a compound silica particle is high in organic binders being acrylic resin (meta) and/or polyester, and since there 
are no omission of the compound silica particle from a plastic film and sufficient slipping nature can be maintained 
for a long period of time, it is desirable. 

rOOSll The curing agent which stiffens an organic binder may be further included in a coating agent if needed 
Although not limited especially about the method of covering with the coating agent in the above-mentioned , it 
can carry out by the method of arbitration, such as a roller coat, a gravure coat, a DIP coat, and a spray coat, for 
example Moreover, about the desiccation method after coating, and especially desiccation conditions, it is not 
limited and can carry out on the method of arbitration, and conditions. 

[00521 According to the fitness in the above-mentioned coating method, and desired thickness, an above-mentioned 
organic solvent and/or water may be included in a coating agent as occasion demands. Any of the method of the 
above-mentioned ** - ** may be performed, and it is suitably chosen according to a condition For example, when 
you want to skip the process which ** coats, when there is no equipment used for coating, a plastic film can be 
obtained by either method of ** and **. Moreover, when there are no making machines, such as an extruder, a 

plastic film can be obtained by the method of **. ^ , t u„ A.„„ t 

f0053] Since the plastics film of this invention does not have omission of the compound silica particle from foe front 
face and the interior, it has sufficient slipping nature and it excels in abrasion resistance, it can be used effective in a 
magnetic tape, an optical photographic film, a capacitor film, foe film for hot printing printing, the film for a 
package, etc , and outstanding magnetic properties and performance traverse can be especially realized with the 

plastic film for magnetic tapes. . t _ , «. , 

[Mat agent] The mat agent of this invention is a mat agent which comes to contain foe above-mentioned compound 
silica particle, and is useful to silver halide sensitive material etc. including the compound silica particle obtained by 
foe above-mentioned manufacture method. 

[00541 When using foe above-mentioned compound silica particle as a mat agent of for example, silver halide 
sensitive material, as a member of others which constitute silver halide sensitive material, a well-known thing can be 
used conventionally, namely, foe increase of a base material and a resin binder - photopigment - * ""^M « 
ultraviolet ray absorbent, a plasticizer, a stabilizer, a hardening agent, a thickener, etc., foe thing of arbitration can be 
used and the silver halide particle obtained by foe method of arbitration can be used. Moreover, if needed, a 
magnetic-recording layer may be prepared or magnetic powder may be used together. 
r00551 The mat agent of this invention can be used for at least one sort of layers chosen from the layer of the 
arbitration which constitutes silver halide sensitive material, for example, a base material an under coat, an 
interlayer, an emulsion layer, a protective layer, etc. by foe method of arbitration, although not limited especjally 
about foe amount of the mat agent used - desirable - 0.002 - 2 g/m2 it is - more - desirable - 0.05 - 0.5 g/m2 it is 

[00561 Since foe silver halide sensitive material obtained using foe mat agent of this invention has foe outstanding 
anti blocking nature, an image property, and stability and does not almost have omission of a mat agent, it is a good 
sensitive material. 

Eple] Although foe concrete example of this invention is shown below, this invention is not limited to foe 
following example. The example was performed after compounding a polymerization nature polysiloxane and 
organic polymer (P) by the examples 1-10 of foe following manufacture. 

(Example 1 of manufacture) 

Manufacture of a polymerization nature polysiloxane (S-l)) Tetramethoxy silane 144.5g, 23 6g [ of gamma- 
methacryloxpropyl trimefooxy silane ], 19g [ of water ], and methanol 30.0g and Amberlyst 15 (loam - and - Haas 
Japan cation exchange resin) 5.0g are put into foe 300ml 4 opening flask equipped with the agitator, foe 
thermometer, and the cooling pipe, and it stirred for 2 hours and was made to react at 65 degrees C After coohng a 
reaction mixnire to a room temperature, foe cooling pipe and tap hole which replaced with foe cooling pipe and were 
connected to a distilling column and this were prepared, and it held at this temperature until it applied for 2 hours, it 
carried out temperature up to 80 degrees C and a methanol stopped having flowed into foe bottom of ordinary 
pressure. Furthermore, under foe pressure of 200mmHg, at 90 degrees C, it held at this temperature until a methanol 
stopped having flowed out, and the reaction was advanced further. After cooling to a room temperature again, 
Amberlyst 1 5 was carried out foe ** exception and number average molecular weight obtained foe polymerization 
nature polysiloxane (S-l) of 1800. 



SS^SS^U (P-D) An agitator, dropping opening, a thermometer a cooling p*e and N2200. 
of burvl acetate is put into the 11. flask equipped with the gas inlet as an organic solvent, and it is N2. ** in a flask 
was he tedt C, introducing and stirring gas. Subsequently, the solution which mixed 
mtre odv siloxane (S-l) 20g [ which was obtained in the example 1 of manufacture ], methyl methacrylate 80g, 2- 
JESSS? 10g, styre- 60g, butyl acrylateg [ 30 ] and 2, ^ ^ ™ 

r nnw.ii, / droooine 1 2 hours. After dropping is after 1-hour stirring ****** and a 1 and 1 -screw rtert Duryi 
LSVaSTn^era^ - 3, 3, and dimethyl cyclohexane 0.4g was added twice every 30 minutes, ,t heated 
ft,r further 2 Surs Topolymerization was performed, and number average molecular weight obtained the sohition 
whicT^grc pol^P-1) of 1 1,000 dissolved in butyl acetate. The solid content in the obtained solutton was 
49.0%. 

MeZol 260g is put intoYe 500ml flask equipped with the gas inlet, and it is N2. ** in a flask was heated to 65 
deerees C introducing and stirring gas. Subsequently, polymerization nature polysiloxane (S-l) 14g obtained in the 
tSZ e l' of Tniacture, 2-hydroxyethyl acrylate 63g, polyoxyethylene methacrylate 

tw mixer! 2' azobis (2 4-dimethylvaleronitrile) 4g were dropped over opemng / dropping ] 2 hours. After after 
t^^S^SSL temperature^ 1 hour, 2 and 2'-azobis ^^^^ 
twice every 30 minutes, it heated for further 2 hours, copolymenzation was performed and number average 
Secuto weight obtained the solution which the organic polymer (P-2) of 9,000 dissolved in the methanol. The 
solid content in the obtained solution was 35.0%. 

memanol was obtafned like the example 3 of manufacture except changing into the presentation shown in a toble 1. 
^number average molecular weight of the obtained organic polymer (P-3 to P-4) and the solid content m a 
solution are shown in a table 1 . 
[0058] 
[A table 1] 
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[0059] azobisuisobutironitoriru: 2, T-azobisisobutyronitril ADVN:2, 2'-azobis (2,4-dunefcy ^o^nle) 
MMA methyl methacrylate 2-EHA: - 2-ethylhexyl acrylate Sf.styrene HEA:2-hydroxyethyl acrylate HEMA.2- 
h^yetM methac^ate POEMA: - a polyoxymethylene methacrylate AA:acrylic-acid S-l polymerization 
nature polysiloxane (S-l) 

nut L the 11. 4 opening flask equipped with an agitator, two dropping openings (dropping <^l££W°* 
owning RO), and a thermometer, and inside ** was adjusted to 20 degrees C. Subsequently, 4 Ig [ of water from 
d2k opening I ], 14g [ of 25% aqueous ammonia ], and methanol 55g mixed liquor was dropped for 
SefhoxySe OSgover 40 Jutes from dropping opening RO, stirring the inside of a flask. Stirring was 
con mueTat'this temperature after dropping for 1 hour, and the spherical silica particle distnbunon soWen (D-l) 
was obtained. The liquid presentation of the mean particle diameter of the obtained spherical silica particle, 
coefficient of variation, and a spherical silica particle distribution solvent (D-l) is shown in a table 1. 
SSS E i£5 the mean particle diameter of a spherical silica particle and the below-mentioned compound 
silica particle and coefficient of variation were measured by the following methods. . . _ 

Sean paScle diameter and coefficient of variation) The particle was photoed with the transmission^ election 
microscope, the diameter of 100 particles of arbitration was read, and the average was made into mean particle 
diameter. Moreover, coefficient of variation was computed by the following formula. 



[0061] Coefficient of variation (%) =(standard deviation of particle diameter of particle)/(mean particle diameter of 
a particle) 

[S^riSsilica particle distribution solvent (D-2)) the 11. Mayer flask equipped with the agitator 
indTe ultrasonic homogenize! - methanol 696g and NIPPON SHOKUBAI Make - spherical - sih a particle fine- 
oarticles "SHIHO star KE-P100" 24g was put in, and ultrasonic distribution was performed for 1 hour. 
Sub^quentiy 80g of aqueous ammonia was added, stirring was performed at the room temperature for 1 hour and 
t sphS 2 parude distribution solvent (D-2) was obtained. The liquid presentation of the mean P^cte 
diameter of the spherical silica particle in the obtained solvent, coefficient of vanation, and a sphencal silica particle 
distribution solvent (D-2) is shown in a table 2. 

[Sact^ 

D-3) was obtained like the example 7 of manufacture except using "SHIHO star KE-P250 By NIPPON 
SHOKUBAI as spherical silica particle fine particles. The liquid presentation of the mean particle diameter of the 
^SSSHSSnt in the obtained solvent, coefficient of variation, and a spherical silica partxele distnbution 
solvent (D-3) is shown in a table 2. 

fiS^ZZSE* silica particle distribution solvent (D-4)) Methanol 229g and 36g of 25%^ aqueous 
Immonia are put into the 500ml 4 opening flask equipped with an agitator, ^^g^^Lm^ 
opening I and dropping opening RO), and a thermometer, and inside ** was adjusted to 20 degrees C. Subsequently, 
SS, opening ito water was dropped for tetramethoxy silane 73g over 40 minutes from dropping 
opfmn TrO sfcing tlJinside of a flask. Stirring was continued at this temperature after dropping for 1 hour and 
I spherica silica particle distribution solvent (D-4) was obtained. The liquid prese ntation of *e mj n pa^ck 
diameter of the obtained spherical silica particle, coefficient of variation, and a sphencal sihca particle distnbution 
solvent (D-4) is shown in a table 2. 

'methanol 688g and the Nissan Chemical Industries, Ltd. make - "Snow tex C 40g and 72g , of aqueom ammoma 
were out in stirring was performed for 1 hour, and the spherical silica particle distnbution solvent (D-5) was 

presentation of the mean particle diameter of the spherical silica particle m the obtained solvent, 
coefficient of variation, and a spherical silica particle distribution solvent (D-5) is shown in a table 2. 
[0062] 
[A table 2] 
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Manuflcture of a compound silica particle (Z-l) dispersing element) 350g (D-l) of sphencal sihca .particle 
SutioTsoWents obtained in the example 6 of manufacture is put into the 500ml 4 opening flask equipped with 
anTgha tor dropping opening, and a thermometer, and inside - was adjusted to 20 degrees C. Subsequently 4.5g of 
Z^^LoJoi^o^. polymer (P-l) obtained in the example 2 of manufacture and the nuxed liquor 
o?4 5g of butyl acetate were dropped over 20 minutes, stirring the inside of a flask. Stirring was continued at tins 
tempefature after dropping for 1 hour. Temperature up of the - in a flask was earned out to the pan to 100 degrees 



C under the pressure of 1 10mmHg(s), ammonia, a methanol, water, and butyl acetate were distilled off until solid 
content became 25%, and the butyl-acetate dispersing element of a compound silica particle (Z-l) was obtained. The 
mean particle diameter of the obtained compound silica particle (Z-l), coefficient of variation, and the silica 
concentration in this particle are shown in a table 3. _ 

r00641 In addition, the mean particle diameter and coefficient of variation of a compound silica particle were 
measured by the above-mentioned method. Moreover, the silica concentration in a compound silica particle was 
measured by the following methods. , ... 

(Silica concentration in a compound silica particle) Elemental analysis was performed about the compound silica 
particle fine particles obtained by drying a compound silica particle dispersing element, and ash content was 
computed as a silica. 

(Mamfactoeof a compound silica particle (Z-2) dispersing element) 380g (D-2) of spherical silica particle 
distribution solvents obtained in the example 7 of manufacture is put into the 500ml 4 opening flask equipped with 
an agitator, dropping opening, and a thermometer, and inside ** was adjusted to 20 degrees C Subsequently, 4g of 
methanol solutions of the organic polymer (P-2) obtained in the example 3 of manufacture and methanol 4g mixed 
liquor were dropped over 20 minutes, stirring the inside of a flask. Stirring was continued at this temperature after 
dropping for 1 hour. Temperature up of the ** in a flask was carried out to the pan to 125 degrees C under the 
pressure of 60mmHg(s), it condensed until ethylene glycol 103g was dropped and solid content became 10 /o, 
distilling off ammonia, a methanol, and water, and the ethylene glycol dispersing element of a compound silica 
particle (Z-2) was obtained. The mean particle diameter of the obtained compound silica particle (Z-2), coefficient 
of variation, and the silica concentration in this particle are shown in a table 3. 

(M^actoVof a compound silica particle (Z-3) dispersing element) 380g (D-3) of spherical silica particle 
distribution solvents obtained in the example 8 of manufacture is put into the 500ml 4 opening flask equipped with 
an agitator, dropping opening, and a thermometer, and inside ** was adjusted to 20 degrees C Subsequently, 9.2g of 
methanol solutZs of the organic polymer (P-3) obtained in the example 4 of manufacture and methanol 9. 2g mixed 
liquor were dropped over 20 minutes, stirring the inside of a flask. Stirring was continued at this temperature after 
dropping for 1 hour. Temperature up of the ** in a flask was carried out to the pan to 125 degrees C under the 
pressure of 60mmHg(s), it condensed until ethylene glycol 103g was dropped and solid content became 10 A, 
distilling off ammonia, a methanol, and water, and the ethylene glycol dispersing element of a compound silica 
particle (Z-3) was obtained. The mean particle diameter of the obtained compound silica particle (Z-3), coefficient 
of variation, and the silica concentration in this particle are shown in a table 3. 

(MaSactar^of a compound silica particle (Z-4) dispersing element) 350g (D-4) of spherical silica particle 
distribution solvents obtained in the example 9 of manufacture is put into the 500ml 4 opening Jask equipped with 
an agitator, dropping opening, and a thermometer, and inside ** was adjusted to 20 degrees C Subsequently, 16g of 
methanol solutions of the organic polymer (P-4) obtained in the example 5 of manufacture and methanol 16g mixed 
liquor were dropped over 20 minutes, stirring the inside of a flask. Stirring was continued at this temperature after 
dropping for 1 hour. Temperature up of the ** in a flask was carried out to the pan to 125 degrees C under die 
pressure of 60mmHg(s), it condensed until ethylene glycol 257g was dropped and solid content became 10 A, 
distilling off ammonia, a methanol, and water, and the ethylene glycol dispersing element of a compound silica 
particle (Z-4) was obtained. The mean particle diameter of the obtained compound silica particle (Z-4), coefficient 
of variation, and the silica concentration in this particle are shown in a table 3. 

(M3actoeof a compound silica particle (Z-5) dispersing element) 380g (D-5) of spherical silica particle 
distribution solvents obtained in the example 10 of manufacture is put into the 500ml 4 openmg flask equipped with 
an agitator, dropping opening, and a thermometer, and inside ** was adjusted to 20 degrees C Subsequently, 1.5g of 
methanol solutions of the organic polymer (P-2) obtained in the example 3 of manufacture and methanol 6.5g mixed 
liquor were dropped over 20 minutes, stirring the inside of a flask. Stirring was contmued at this temperature after 
dropping for 1 hour. Temperature up of the ** in a flask was carried out to the pan to 125 degrees C under the 
pressure of 60mmHg(s), it condensed until ethylene glycol 34g was dropped and solid content became 10 /o 
distilling off ammonia, a methanol, and water, and the ethylene glycol dispersing element of a compound silica 
particle (Z-5) was obtained. The mean particle diameter of the obtained compound silica particle (Z-4), coefficient 
of variation, and the silica concentration in this particle are shown in a table 3. 

(MTn'ufactut^f a compound silica particle (Z-6)) 330g (D-2) of spherical silica particle distribution solvents 



obtained in the example 7 of manufacture is put into the 500ml 4 opening flask equipped with an agitator, dropping 
opening, and a thermometer, and inside ** was adjusted to 20 degrees C. Subsequently, 30g of methanol solutions 
of the organic polymer (P-2) obtained in the example 3 of manufacture and methanol 30g mixed liquor were 
dropped over 40 minutes, stirring the inside of a flask. Stirring was continued at this temperature after dropping for 1 
hour. Furthermore, temperature up of the ** in a flask was carried out to 70 degrees C under ordinary pressure, and 
ammonia, a methanol, and water were distilled off, and it condensed until solid content became 30%. Furthermore, it 
held at 120 degrees C under the pressure of 50rrimHg(s) within the vacuum drier for 2 hours, and the desiccation 
object of a compound silica particle (Z-6) was acquired. The mean particle diameter of the obtained compound silica 
particle (Z-6), coefficient of variation, and the silica concentration in this particle are shown in a table 3. 
[0065] 
[A table 3] 
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[0066] (Example Al of a comparison) 

(Surface treatment of a spherical silica particle) 380g (D-2) of spherical silica particle distribution solvents obtained 
in the example 7 of manufacture is put into the 500ml 4 opening flask equipped with an agitator, dropping opening, 
and a thermometer, and inside ** was adjusted to 20 degrees C. Subsequently, mixed liquor (methyl trimetoxysilane 
4g and methanol 4g) was dropped over 30 minutes, stirring the inside of a flask. Stirring was continued at this 
temperature after dropping for 1 hour. Into the obtained liquid, the minute particle was newly in addition to the 
spherical silica particle obtained in the example 7 of manufacture generating, and surface treatment of a spherical 
silica particle was not able to be performed well. 
(Example A2 of a comparison) 

(Surface treatment of a spherical silica particle) the 11. Mayer flask equipped with the agitator and the ultrasonic 
homogenizer — methanol 696g and NIPPON SHOKUBAI Make — spherical - silica particle fine-particles "SHIHO 
star KE-P100 M 24g was put in, and ultrasonic distribution was performed for 1 hour. Subsequently, methyl 
trimetoxysilane 0.2g was added and stirring was performed at the room temperature for 1 hour. Stoving was carried 
out at 120 degrees C under the pressure of 50mmHg(s) within the vacuum drier for 24 hours, and the surface 
treatment article fine particles (Z f - 1) of a spherical silica particle were obtained. 
(Example A3 of a comparison) 

(Manufacture of a spherical silica particle dispersing element) the 300ml Mayer flask equipped with the agitator and 
the ultrasonic homogenizer - NIPPON SHOKUBAI Make - spherical ~ silica particle fine-particles "SHIHO star 
KE-P100" 20g and ethylene glycol 180g were put in, and ultrasonic distribution was performed for 1 hour. 
Subsequently, stirring was performed at the room temperature for 1 hour, and the spherical silica particle ethylene 
glycol dispersing element was obtained. 
(Example A4 of a comparison) 

(Manufacture of a spherical silica particle dispersing element) The spherical silica particle ethylene glycol 
dispersing element was obtained like the example Al of a comparison except using the surface treatment article fine 
particles (Z' - 1) of the spherical silica particle obtained in the example A2 of a comparison. 
(Example Bl) 

(Manufacture of a plastic film (F-l)) lg (Z-l) of butyl-acetate dispersing elements of the compound silica particle 



obtained in the example 1 of manufacture, and NIPPON SHOKUBAI Make - polyester resin " AROPU long acting 
thuroid stimulator BO-1 10" 15g and 400g of butyl acetate were mixed, and it considered as spreading liquid. This 
spreading liquid was applied to one side of a polyethylene terephthalate film by the bar coating machine, and it dried 
at 140 degrees C with the room temperature for 20 minutes for 20 minutes. The test result about the slipping nature 
(dynamic friction coefficient) of the obtained plastic film (F-l) and abrasion resistance, and the compatibility of the 
compound silica particle in a plastic film and the resin which constitutes a film is shown in a table 4. The slipping 
nature of the obtained plastic film, abrasion resistance, and compatibility were good. 
[0067] In addition, assessment of a plastic film was performed by the following methods. 

(Dynamic friction coefficient) The film was cut to 200x100mm, and it measured with following equipment. Product 
made from HEIDON Continuation load type front-face nature measurement machine A 20g load is applied to the 
ends of a film with a TYPE:HEIDON-22 (abrasion resistance) length [ of 40cm ], and a width of face of 15mm, it 
went and came back to the pin made from stainless steel with a diameter of 5mm 200 times, and it was made to rub 
on 150 bending squares. 

[0068] The existence of a scratch was observed externally and the thing of whenever [ x and its middle ] was made [ 
what does not almost have a scratch ] into ** for O and what has many scratches. 

(Compatibility) After investigating the above-mentioned abrasion resistance, the front face of a film was observed 
with the scanning electron microscope, and the thing of whenever [ x and its middle ] was made into ** for what has 
many omission of O and a particle by what does not almost have omission of a particle. 
(Example B-2) 

(Manufacture of a plastic film (F-2)) Ig (Z-l) of butyl-acetate dispersing elements of the compound silica particle 
obtained in the example 1 of manufacture, and NIPPON SHOKUBAI Make - acrylic resin "AROTAN 2060" 15g 
and the Sumitomo Chemical Co., Ltd. make — isocyanate curing agent "Sumi Joule N-3500" 2.5g and 400g of butyl 
acetate were mixed, and it considered as spreading liquid. This spreading liquid was applied to one side of a 
polyethylene terephthalate film by the bar coating machine, and it dried at 80 degrees C with the room temperature 
for 40 minutes for 30 minutes. The test result about the slipping nature (dynamic friction coefficient) of the obtained 
plastic film (F-2), abrasion resistance, and compatibility is shown in a table 4. 
(Example B3) 

(Manufacture of a plastic film (F-3)) lg (Z-l) of butyl-acetate dispersing elements of the compound silica particle 
obtained in the example 1 of manufacture, and NIPPON SHOKUBAI Make - acrylic resin "you double S- 
5140SPL"15g and 400g of butyl acetate were mixed, and it considered as spreading liquid. This spreading liquid 
was applied to one side of a polyethylene film by the bar coating machine, and it dried at 60 degrees C with the 
room temperature for 40 minutes for 20 minutes. The test result about the slipping nature (dynamic friction 
coefficient) of the obtained plastic film (F-3), abrasion resistance, and compatibility is shown in a table 4. 
(Example Bl of a comparison) 

(Manufacture of a plastic film (F - 1)) NIPPON SHOKUBAI Make - spherical - silica particle fine-particles 
"SHIHO star KE-P100" 0.5g and NIPPON SHOKUBAI Make - ultrasonic distribution was carried out for 30 
minutes, and spreading liquid took after mixing polyester resin "AROPU long acting thuroid stimulator BO-1 10" 
30g and 800g of butyl acetate. This spreading liquid was applied to one side of a polyethylene terephthalate film by 
the bar coating machine, and it dried at 140 degrees C with the room temperature for 20 minutes for 20 minutes. The 
test result about the slipping nature (dynamic friction coefficient) of the obtained plastic film (F' - 1), abrasion 
resistance, and compatibility is shown in a table 4. 
(Example B-2 of a comparison) 

(Manufacture of a plastic film (F - 2)) The plastic film (F - 2) was obtained like the example B 1 of a comparison 
except using 0.5g (Z* - 1) of surface treatment article fine particles of the spherical silica particle obtained in the 
example A2 of a comparison as a spherical silica particle. The test result about the slipping nature (dynamic friction 
coefficient) of the obtained plastic film (F' - 2), abrasion resistance, and compatibility is shown in a table 4. 
(Example B4) 

(Manufacture of a plastic film (F-4)) 0.04g of manganese acetate 4 hydrates was added to dimethyl terephthalate 
lOOg and ethylene glycol 70g as a catalyst, temperature up was carried out to the 500ml 4 opening flask equipped 
with the distilling column which the agitator, the thermometer, the cooling pipe, and the tap hole connected to 230 
degrees C, the methanol was distilled off, and the ester exchange reaction was performed. Subsequently, after 
adding stirring 3g of ethylene glycol dispersing elements and 0.03g of antimony trioxides of a compound silica 
particle (Z-2) obtained in the example A2, under the pressure of ImmHg, temperature up was carried out to 280 
degrees C, the polycondensation was performed, and polyester resin was obtained. This polyester resin was extruded 
in the shape of a sheet with the extruder set as 290 degrees C, and subsequently to a longitudinal direction, it 
extended after extending 3.5 times to a lengthwise direction at 90 degrees C, and extended 4 times at 100 degrees C, 



heat treatment was performed for 10 seconds at 210 degrees C, and the plastic film (F-4) was obtained. The slipping 
nature of a plastic film and abrasion resistance which were obtained were good. The test result about the slipping 
nature (dynamic friction coefficient) of the obtained plastic film (F-4), abrasion resistance, and compatibility is 
shown in a table 4. 
(Example B5-B7) 

(Manufacture of a plastic film (F-5 to F-7)) The plastic film (F-5 to F-7) was obtained like example B4 except using 
the ethylene glycol dispersing element of the compound silica particle shown in a table 4. The test result about the 
slipping nature (dynamic friction coefficient) of the obtained plastic film (F-5 to F-7), abrasion resistance, and 
compatibility is shown in a table 4. 
(The example B3 of a comparison - B4) 

(Manufacture of a plastic film (F' - 3-F* - 4)) The plastic film (F' - 3-F - 4) was obtained like example B4 except 
using the spherical silica particle ethylene glycol dispersing element obtained by example A3 of a comparison, and 
example A4 of a comparison. The test result about the slipping nature (dynamic friction coefficient) of the obtained 
plastic film (F' - 3-F' - 4), abrasion resistance, and compatibility is shown in a table 4. 
(Example B8) 

(Manufacture of a plastic film (F-8)) The 3 sections of desiccation objects of the compound silica particle (Z-6) 
obtained in the example A6 were blended to the polypropylene ((melt-flow-index MI) 2g /, 10-minute, 3% of 
heptane extractives) 97 section, it scoured at 230 degrees C with the Banbury mixer, and the pellet was obtained. 
Subsequently, this pellet 10 section and the polypropylene 90 above-mentioned section were mixed, and it extruded 
in the shape of a sheet with the extruder set as 260 degrees C, and subsequently, it is at this temperature after 
extending 5 times to a lengthwise direction in 175 degrees C, and extended 9 times in the longitudinal direction, and 
the plastic film (F-8) was obtained. The test result about the slipping nature (dynamic friction coefficient) of the 
obtained plastic film (F-8), abrasion resistance, and compatibility is shown in a table 4. 
(Example B9) 

(Manufacture of a plastic film (F-9)) The 5 sections of desiccation objects of the compound silica particle (Z-6) 
obtained in the example 6 were blended to the low-density-polyethylene ((melt-flow-index MI) 2g /, 10-minute, 
density 0.92g/cm3 ) 95 section, it scoured at 220 degrees C with the Banbury mixer, and the pellet was obtained. 
Subsequently, this pellet 8 section and the polyethylene 92 above-mentioned section were mixed, it extruded from 
the T die in the shape of a sheet with the extruder set as 200 degrees C, and the plastic film (F-9) was obtained. The 
test result about the slipping nature (dynamic friction coefficient) of the obtained plastic film (F-9), abrasion 
resistance, and compatibility is shown in a table 4. 
[0069] 
[A table 4] 





















• ibis 




















F- 1 


Z- 1 


0.24 


o 


O 


mmms2 


F-2 


z- 1 


0. 23 


o 


O 




F-3 


Z- 1 


0.26 


A 


O 




F-4 


Z-2 


0. 15 


O 


O 




F-5 


Z-3 


0.12 


O 


o 




F-6 


Z-4 


0. 23 


O 


o 




F-7 


Z- 5 


0. 28 


O 


o 


&G6MB8 


F-8 


Z- 1 


0. 18 


O 


o 


IPJB9 


F-9 


Z- 1 


0. 24 


o 


o 


JfctSEMB 1 


F' -1 


>Mfc;t*-KE-P100 


0. 25 


X 


X 


JfclMWB 2 


F' -2 


Z' -1 


0. 23 


A 


A 


ik«5«ajB 3 


F' -3 


5Htf*-KE-P100 


0. 16 


X 


X 


&&01JB4 


j F' -4 


Z' -1 


0. 17 


A 


A 



[0070] (Example CI) The silver chloride crystal with a mean particle diameter of 0.3 micrometers was processed 
with 0.05-N potassium iodide solution, and the obtained precipitate was refined. What was processed with 
chloroauric acid after remelting, and 4~hydroxy-6-methyl -1,3, and 3a-7-tetra-ZAIDEN, the surfactant, and the 
hardening agent were mixed, and the emulsion was prepared. The coat of this emulsion was carried out on the 
polyethylene terephthalate film (PET film), and the emulsion layer was made to form on a PET film. Furthermore, 
lg (Z-6) of compound silica particles and gelatin lOg obtained in the example A6 were distributed in lOOg of water, 
and the mat agent content constituent was obtained. The coat of this mat agent content constituent was carried out on 
the emulsion layer, and the trial film was obtained, in addition, the amount of the mat agent used — 0.025 g/m2 it 
was . 

[0071] The good image was obtained when the above-mentioned trial film was developed with the conventional 
method after test pattern exposure. Furthermore, the following methods estimated anti blocking nature and a mat 
agent maintenance property. 

(Anti blocking nature) Five peeling condition of the trial film of ******** was investigated for the trial film before 
development after one-week standing at 25 degrees C in piles. O and the thing which cannot peel a little easily were 
judged to be **, and the trial film judged what cannot peel easily for what peeled finely to be x. 
(Mat agent maintenance property) After cutting the trial film before development in width of face of 5cm, and length 
of 30cm and twisting around a stainless steel shaft with a diameter of 1cm, the shaft was rolled at the rate of 1 
cm/sec, and the film was stripped. After repeating this actuation 10 times, the amount of the mat agent which is on a 
film with an optical microscope was investigated. That by which a mat agent hardly remains that in which the mat 
agent almost remains in O and reverse was judged to be x, and these middle things were judged to be **. 
[0072] All of the anti blocking nature of the trial film of the above-mentioned example CI and a mat agent 
maintenance property were O. 

(Example CI of a comparison) It replaced with the compound silica particle (Z-6) obtained in the example A6, and 
the comparative study film was obtained like the example CI except using the spherical silica particle fine particles 
"SHIHO star KE-P100" by NIPPON SHOKUBAI Co., Ltd. The good image was obtained when the trial film was 
developed with the conventional method after test pattern exposure. Furthermore, although the anti blocking nature 
was O, the mat agent maintenance property was **. 
[0073] 

[Effect of the Invention] The compound silica particle of this invention has the compatibility which was excellent to 
matrix resin, it is the compound silica particle which does not have variation in physical properties, and the 
manufacture method of the compound silica particle of this invention can manufacture this compound silica particle 
easily. Without making a compound silica particle condense, the compound silica particle dispersing element of this 
invention can be treated in the condition of having distributed, and is excellent in handling nature. 
[0074] The plastic film of this invention does not have omission of a compound silica particle, has sufficient 
slipping nature, and is excellent in abrasion resistance. Therefore, a plastic film can be used for a magnetic tape, an 
optical photographic film, a capacitor film, the film for hot printing printing, the film for a package, etc., and 
magnetic properties and performance traverse which were excellent in the plastic film for magnetic tapes especially 
can be realized. 

[0075] The mat agent of this invention can give the outstanding anti blocking nature, and does not drop out easily. 
Furthermore, if this mat agent is used for silver halide sensitive material, an image property, stability, etc. can be 
given. 



